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DIGITAL BROADCAST RECEIVING AND RECORDING APPARATUS 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a digital broadcast receiving 
and recording apparatus for receiving a digital broadcast signal and 
generating, output ting and recording a video signal , an audio signal 
and program information, and particularly to a digital broadcast 
receiving and recording apparatus having a favorite channel function 
by which a viewer can configure a favorite channel. 
Description of the Related Art 

Recently, in digital broadcast, a large number of channels are 
provided. In digital broadcast of an ATSC (Advanced Television 
Standards Committee) system, broadcasts of 100 channels or more are 
provided. In the digital broadcast, channels covering very wide 
fields such as sport, news and variety programs are included and there 
are also channels for generally broadcasting the above wide fields 
or channels for specially broadcasting only one field. 

A digital broadcast signal of each channel is structured by 
multiplexed digital data made of video data, audio data and program 
information data such as EPG (Electronic Program Guide) data. 

When a digital broadcast receiving and recording apparatus 
receives the digital broadcast signal, the digital broadcast receiving 
and recording apparatus demodulates the digital broadcast signal into 



digital data and separates the digital data into video data, audio 
data and program information data. The video data and the audio data 
separated are decoded by a digital decoder and are converted into a 
video signal and a audio signal of an NTSC (National Television 
5 Standards Committee) system, which are an analog signal, and are 
outputted to an analog television receiver. 

The digital broadcast receiving and recording apparatus also 
generates an EPG (Electronic Program Guide) image as shown in Fig. 
7 based on the EPG data above acquired, and superimposes the EPG image 

10 on the video signal, and displays onto a screen of the television, 
receiver (OSD: On Screen Display) . 

As shown in Fig. 7, the EPG is formatted soas to display a 
timetable of a plurality of channels over a predetermined time so that 
a viewer can easily recognize which program is broadcast in any time 

15 zone on any channel. For example, according to. Fig. 7, it is easily 
found that "sport relay" is to be broadcast from 2 : 00 to 3 : 30 on channel 
104. Each program can be selected by moving a cursor (not shown in 
Fig. 7) displayed in the EPG. With respect to the program selected, 
the program contents are displayed in a separate frame and when an 

20 operation is performed to display the program, the program selected 
in the EPG is displayed on the screen of the television receiver. In 
this manner, the viewer can smoothly make a selection (channel 
selection) of the program. Further, when an operation is performed 
to select a program and then to make a recording reservation, the 

25 recording reservation of the selected program can be made smoothly. 
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Conventional digital broadcast receiving and recording 
apparatus may be equipped with a storage medium such as a hard disk 
drive, and there may also be equipped with a time shift recording 
function. 

5 The time shift recording function is a function of storing a 

broadcast signal currently viewed (selected) by a viewer by digital 
data and sequentially reading out the stored digital data and decoding 
and outputting the digital data. When the viewer wants to see the 
program again, recorded data such as the video data and the audio; data 

10 are reproduced and are outputted to the . television receiver. As a 
result, when a part of a program is missed by the viewer due to a slight 
business during viewing of the program, or when a favorite scene is 
wanted to be seen again, the viewer can again view the program easily. 

However, in the conventional digital broadcast receiving and 

15 recording apparatus, when the viewer changes a channel in the middle 
of the time shift recording, the recorded channel is also changed along 
with the change of the channel to be viewed. When an undesired channel 
is selected before changing to a desired channel, the undesired channel 
is also recorded. That is, the recording is made that an undesired 

20 program is recorded between the programs desired to view later. 
Therefore, the portion where the undesired program is recorded needs 
to be skipped at the time of reproduction. 

Various kinds of the digital broadcast receiving and recording 
apparatuses have been conventionally provided, and there are 

25 techniques disclosed in JP-A-2000-287144 , JP-A-2001-275053 and 
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JP-A-2002-11218 6. However, above described problem is not solved by 
the technique disclosed in the above documents. 

SUMMARY OF THE INVENTION 
5 It is therefore an object of the invention to provide a digital 

broadcast receiving and recording apparatus in which an undesired 
program is not recorded even when a channel is changed during time 
shift recording. 

In order to solve the problem described above, according to a 
10 first aspect of the invention, there is provided a digital broadcast 
receiving and recording apparatus including: a receiving section 
adapted to receive a digital broadcast signal of a selected channel; 

a digital data generating section adapted to generate digital 
data from the digital broadcast signal; a recording section adapted 
15 to record the digital data in a predetermined format and to 
sequentially output the recorded digital data; a storage section 
adapted to store a favorite channel map indicating a favorite channel 
of a viewer; and a control section adapted to control the recording 
section to start recording the selected channel when the selected 
20 channel is included in the favorite channel map. 

According to the first aspect of the invention, even when a 
channel is changed carelessly while time shift recording is made, only 
a favorite channel is recorded and recording of an undesired program 
is prevented. 

25 According to a second aspect of the invention, in addition to 
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the first aspect of the invention, the control section controls the 
recording section to start recording the selected channel when the 
selected channel is not included in the favorite channel map and is 
not changed over a predetermined time from a time selected. 
5 According to the second aspect of the invention, even in the 

case of viewing a program which is not set to the favorite channel, 
when the program is continuously viewed over a predetermined time or 
longer, time shift recording is automatically started and the program 
is recorded on a storage section. 

10 According to a third aspect of the invention, in addition to 

the first aspect of the invention, the control section generates an 
EPG image of the favorite channel based on the favorite channel map. 

According to the third aspect of the invention, the EPG image 
is generated including only the favorite channel, so that a program 

15 willing to view and record broadcast on the favorite channel of a viewer 
can easily be checked and selected. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above objects and advantages of the present invention will 
2 0 become more apparent by describing preferred exemplary embodiment 
thereof in detail with reference to the accompanying drawings, 
wherein: 

Fig. 1 is a block diagram showing an outline of a digital 
broadcast receiving and recording apparatus according to the 
25 invention; 
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Fig. 2 is a diagram showing a state of displaying a favorite 
channel registration deletion image; 

Fig. 3 is a diagram showing a favorite channel map; 
Fig. 4 is a diagram showing an EPG consisting of only favorite 
5 channels; 

Figs. 5A, 5B and 5C are diagrams showing a state of time shift 
recording; 

Fig. 6 is a flowchart showing a flow of the time shift recording; 

and 

10 Fig. 7 is a diagram showing a conventional EPG. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
A digital broadcast receiving and recording apparatus according 
to an embodiment of the invention will be described with reference 
15 to the drawings . 

Fig. 1 is a block diagram showing an outline of the digital 
broadcast receiving and recording apparatus. 

The digital broadcast receiving and recording apparatus 
includes a tuner 1, a digital demodulating section 2, a demultiplexer 
20 3, a system controller 4, a hard disk drive 5 (recording section), 
a decoder 6, an NTSC signal output section 7 , and a CPU 10 (control 
section) . ROM 11 and RAM 12 (storage section) are connected to the 
CPU 10, and programs for performing controls of the CPU 10 described 
below are stored in the ROM 11. 
25 The tuner 1 is connected to an antenna 20 and extracts and 
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amplifies a digital broadcast signal among signals received by the 
antenna 20. The tuner 1 outputs the amplified digital broadcast signal 
to the digital demodulating section 2 . In the digital broadcast signal, 
a video signal, an audio signal and program information are 
5 superimposed for each channel. The digital demodulating section 2 
converts a selected digital broadcast signal into digital data 
comprising video data, audio data and program information data, and 
outputs the data to the demultiplexer 3 . The demultiplexer 3 separates 
the inputted digital data into video data, audio data and program 

10 information data. The video data and the audio data separated are 
outputted from the demultiplexer 3 and are inputted to the system 
controller 4 . The system controller 4 records the inputted video data 
and the audio data on the hard disk drive 5, and the recorded video 
data and the audio data are sequentially read out by the system 

15 controller 4 and are outputted to the decoder 6. The decoder 6 decodes 
the inputted video data and the audio data, and converts the data into 
a video signal and an audio signal of an NTSC system, and outputs the 
signals to the NTSC signal output section 7 . The NTSC signal output 
section 7 outputs the video signal and the audio signal of the NTSC 

20 system to an analog television receiver (not shown) , and the television 
receiver displays video on a screen based on the video signal and also 
outputs an audio from audio output means such as a speaker based on 
the audio signal. 

The CPU 10 generates a channel number or an EPG by an OSD image 

25 based on the program information data separated by the demultiplexer 
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3. 

When there is a channel which a viewer often views, the viewer 
operates a remote control unit and registers with a favorite channel 
by a favorite channel registration deletion screen 505 including a 
5 favorite channel list 506 as shown in Fig. 2. Incidentally, Fig. 2 
shows a state after registering channel "102" . The favorite channel 
registration deletion screen 505 is superimposed on a video signal 
currently outputted as the OSD image by the CPU 10 and is displayed 
on a screen 500 of a television receiver together with a channel display 

10 window 501 for displaying a channel selected currently. On the - 
favorite channel registration deletion screen 505, the favorite 
channel list 506 currently registered, a register button 507 and a 
delete button 508 are displayed. The viewer can register with a 
favorite channel by selecting the register button 507 of the favorite 

15 channel registration deletion screen 505 while viewing a channel to 
be registered as the favorite channel. Incidentally, a channel number 
to be registered as the favorite channel can also be registered using 
numeric buttons placed in the remote control unit. When the favorite 
channel is newly registered, the favorite channel is stored in the 

20 RAM 12 connected to the CPU 10. The favorite channel registration 
deletion screen 505 is updated and the channel added newly is displayed 
on the favorite channel list 506. 

When a channel currently registered as the favorite channel is 
deleted, by selecting the delete button 508 and selecting a channel 

25 to be deleted displayed on the favorite channel list 506, the channel 
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number is deleted from the favorite channel. An information of the 
newly updated favorite channel is stored in the RAM 12. 

When the favorite channel is registered, the CPU 10 generates 
an EPG of the favorite channel based on a favorite channel map stored 
5 in the RAM 12 as shown in Fig. 3 and EPG data included in the program 
information data from the demultiplexer 3. For example, in the case 
of setting a channel 102 and a channel 106 to the favorite channel 
as shown in Fig. 3, an EPG consisting of only the channels 102 and 
106 as shown in Fig. 4 is generated rather than an EPG shown in Fig. 
10 7 . 

According to above configuration, the viewer can see only 
his/her own favorite channel by the EPG, so that- the viewer can easily 
find his/her own favorite program without seeing an undesired channel . 
At the time of finding the favorite program and selecting the 

15 corresponding program, ■ the number of channels displayed is small, so 
that a selection can easily be made. 

Hereinafter, a case where a time shift recording is configured 
when a viewer operates a remote control unit (not shown) will be 
described. When the time shift recording is configured, the CPU 10 

20 performs control so that the video data and the audio data inputted 
to the system controller 4 are sequentially recorded on the hard disk 
drive 5 while a program is viewed. When the video data and the audio 
data are input, the system controller 4 records each data on the hard 
disk drive 5 in a file of a predetermined format. The system controller 

25 4 sequentially reads out the video data and the audio data recorded 
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and outputs the data to the decoder 6. When the viewer performs an 
operation for reproducing a program in which time shift recording is 
made, the system controller 4 sequentially reads out the video data 
and the audio data recorded on the hard disk drive 5 and outputs the 
5 data to the decoder 6. The video data and the audio data inputted 
to the decoder 6 are decoded and are outputted to the television 
receiver through the NTSC signal output section 7 . 

When a favorite channel is configured, the CPU 10 performs 
control so as to make the time shift recording only in the case that 

10 the viewer selects the favorite channel. In other words, in the case 
of selecting a channel that is not the favorite channel, a program 
of a channel in selection (viewing) is not recorded even when a state 
where the time shift recording is made. 

One example of screen display in the above described case is 

15. shown in Fig. 5. 

Figs. 5A, 5B and 5C are state diagrams showing screen display 
of the case of making time shift recording. Fig. 5A is a screen at 
the time of starting the time shift recording on a channel which is 
not a favorite channel, Fig. 5B is a screen after switching to the 

20 favorite channel, and Fig. 5C is a screen after switching to a channel 
which is not the favorite channel again. 

As shown in Fig. 5A, when the viewer performs an operation of 
time shift recording by a remote control unit during viewing on a 
channel which is not set to the favorite channel, the CPU 10 recognizes 

25 that a channel in viewing is absent in a favorite channel map stored 
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in the RAM 12, and performs control so as to wait (stop) recording 
with respect to the system controller 4. In this state, a channel 
"200" currently viewed is displayed in the channel display window 501 . 
Since the channel "200" is not set to the favorite channel, "stop" 
5 is displayed in a recording state window 502 . When the viewer changes 
the channel to channel "102", the CPU 10 recognizes that the channel 
in viewing is included in the favorite channel map stored in the RAM 
12, and performs control so as to start recording with respect to the 
system controller 4. In this state, as shown in Fig. 5B, the channel 

10 "102" currently viewed is displayed in the channel display window 501 
and "REC" indicating that recording is being made is displayed in the 
recording state window 502. Further, elapsed time since recording 
was started is displayed by a length of a bar in a recording time display 
bar 503. When the viewer again changes the channel and selects the 

15 channel "200", the CPU 10 recognizes that the channel in viewing is 
not included in the favorite channel map stored in the RAM 12, and 
performs control so as to wait (stop) recording with respect to the 
system controller 4. In this state, the channel "200" is displayed 
in the channel display window 501 and "stop" is displayed in the 

20 recording state window 502. A total recording time at the time is 
displayed by a length of the bar in the recording time display bar 
503. Thereafter, when the viewer further changes the channel to the 
favorite channel, the time shift recording is again started. 

A flowchart showing a series of flow of the time shift recording 

25 is shown in Fig. 6 and description will be made hereinbelow. 
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An operation of starting the time shift recording is received 
from the viewer by the remote control unit (step SI) . The CPU 10 checks 
whether or not the channel in viewing at the time is set to the favorite 
channel stored in the RAM 12 (step S2) and when the channel in viewing 
5 is set to the favorite channel, the system controller 4 makes recording 
on the hard disk drive 5 (step S3) . When the channel in viewing is 
not the favorite channel, recording is not made and waits to perform 
channel switching or stopping the time shift recording operation. 
When the viewer performs the channel switching operation, the CPU 10 

10 checks whether or not the channel switched. is set to the favorite 
channel (step S4 to. step S2) . When the channel switching operation 
is not performed and the stopping of the time shift -recording operation' 
is not performed, the recording on the hard disk drive 5 is subsequently 
made (step S4, step S5 to step S3). When the stopping of the time 

15 shift recording operation.is performed, the recording is stopped (step 
S5) . 

According to the above operation, even when the viewer 
temporarily switches a channel to a program undesired to record while 
the time shift recording is made, the program is not recorded and the 

20 time shift recording of only a program desired to be record can be 
made. Also, it is unnecessary to stop and resume the recording every 
time the channel is changed, so that only a program desired to be 
recorded can easily be recorded. Further, in this manner, only the 
desired program can be recorded, so that capacity of the hard disk 

25 drive Scan be used effectively. 
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Incidentally, in the embodiment, an example in which the time 
shift recording cannot be made unless the channel is set to the favorite 
channel has been shown. However, there are cases that the time shift 
recording is desired to be made for a channel that is not set as the 
5 favorite channel, for example, the case that a special program desired 
to see is broadcast on a channel which is not set as the favorite 
channel . 

Therefore, it is also possible to be configured so as to start 
the time shift recording when viewing is continued over a predetermined 

10 time even in the case of selecting the channel that is not set as the 
favorite channel. 

According to the above configuration, a program willing to make 
the time shift recording broadcast on the channel that is not set as 
the favorite channel can be -recorded as necessary. 

15. According to the embodiment, the time shift recording can be 

made only at the time of viewing a channel set as the favorite channel, 
so that even when a viewer temporarily switches the channel to a program 
unwilling to record while the time shift recording is made, the 
switched program is not recorded and the time shift recording of only 

20 the program desired to be recorded can be made. It is unnecessary 
to stop and resume the recording every time the channel is changed, 
so that only the program desired to be recorded can easily be recorded. 

It is also possible to be configured so as to start the time 
shift recording by continuously viewing a program of a channel which 

25 is not set as the favorite channel over a predetermined time while 
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the time shift recording is made . As a result , the time shift recording 
of the program of the channel that is not set as the favorite channel 
can also be made as necessary. 

In the embodiment, the EPG only for the favorite channel can 
be generated, so that a program and a channel capable of immediately 
starting time shift recording can easily be checked. The viewer can 
see only his/her own favorite channel by an EPG screen. Therefore, 
the viewer can easily find his/her own favorite program without seeing 
an undesired channel. Further, at the time of finding the favorite 
program and selecting the corresponding program, the number of 
channels displayed is small, so that a selection can easily be made. 

Although the present invention has been shown and described with 
reference to specific preferred embodiments, various changes and 
modifications will be apparent to those skilled in the art from the 
teachings herein. Such changes and modifications as are obvious are 
deemed to come within the spirit, scope and contemplation of the 
invention as defined in the appended claims. 



